[001] CONTINUOUSLY VARIABLE TRANSMISSION 

[002] 

[003] According to the preamble of claim 1 , the invention relates to a regulatable 

continuously variable transmission, specially for motor vehicles. 

[004] 

[005] Those continuously variable transmissions are generally known. Common 

continuously variable transmissions have one variator for ratio adjustment which 
comprises one first cone pulley pair upon one primary shaft and one second cone 
pulley pair upon one secondary shaft and one encircling device running between 
the cone pulley pairs. Each cone pulley pair consists of one first pulley, stationary 
in an axial direction, and one second cone pulley, movable in an axial direction. 
In accordance with the shafts, the cone pulley pairs are called primary and 
secondary pulley sets. 

[006] To guarantee operation of the transmission without problems, lubrication 

and a cooling of the whole variator must be provided for. To that end, both cone 
pulley pairs are usually supplied with lubricant and cooling oil by special nozzles. 

[007] In the nozzles, hitherto known of course, it is often not possible to produce 

substantially equally good jets. Individual jets often split too strongly with the 
consequence that the cone pulley sets are not optimally lubricated and cooled. 
Increasing the difficulty, the existing installation space is very limited and ease for 
assembly must be kept in mind. 

[008] A transmission of the above mentioned kind with lubricant and cooling oil 

supply has been disclosed in EP 0 547 085 B1. In Fig. 2, is shown a so-called 
liquid supply capillary tube having two holes. The oil is conveyed into the 
lubrication pipe and again emerges from the two holes. The oil jets then strike on 
specific areas of the cone pulleys. In Fig. 6, one nozzle with three holes is shown 
whereby the second cone pulley pair is also to be supplied with oil. 

[009] It is disadvantageous in this design that in case of a constant flow diameter 

for the nozzle, the holes lie consecutively in the flow direction. Due to the 
emergency of the first oil jet, the oil in the nozzles is so swirled that it affects the 
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further course of the flow. It is thus hardly possible that the emerging oil jet from 
the second discharge opening can optimally supply a specific area with oil. 

[010] The problem on which the invention is based consists in developing a 

nozzle with which cone pulley pairs of a continuously variable transmission are 
supplied with sufficient cooling and lubricant oil, it being necessary to bear in mind 
ease of assembly and small need of space. 

[01 1] The problem on which the invention is based is solved by a nozzle having 

the characteristics of the main claim. 

[012] 

[013] The inventive multiple-jet nozzle has a flow diameter in its interior which 

diminishes in the flow direction. The flow diameter is graduated so that stationary 
flow always prevails in the nozzle. 

[014] The inventive nozzle obtains that the flow remains stationary in the nozzle. 

The flow diameter needed, therefore, is determined by using the continuity 
equation and adapting the inner diameter of the nozzle accordingly. By this 
adaptation of the flow diameter of the nozzle the swirling of the oil is stopped, 
due to the emerging jet. When the flow is stationary in the nozzle, the same flow 
conditions prevail all over and all the oil jets issuing from the nozzle can be made 
available in the same quality. An effective and optimal oil supply can thus be 
ensured. 



[015] 

[016] The embodiment shows an advantageous design of an inventive nozzle. 

In the drawing: 

[017] Fig. 1 is an outline of the arrangement of the nozzle; 

[018] Fig. 2 is a longitudinal sectional representation of the nozzle; and 

[019] Fig. 3 is a radial cross sectional representation of the nozzle. 
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[020] 

[021] Fig. 1 shows an advantageous arrangement of two cone pulley pairs 1, 2 

and of a multiple-jet nozzle 4. The nozzle 4 is situated between the pulley 
pairs 1 , 2. The orientation of the oil jets 5, 6 to a primary and secondary shaft 
upon which the pulley pairs 1 , 2 are placed is detected for both jest 5, 6. Starting 
from the shafts the lubricant and cooling oil is conveyed via the pulley pairs 1 , 2 
radially outwards by rotation. It also reaches the encircling device 3. 

[022] The oil is distributed onto the primary and secondary pulley sets such that 

a ratio of the oil volume flow for the first pulley pair (1 ) to the oil volume flow for the 
second pulley pair (2) is in the range of from 35:65 to 45:55 and more preferably 
about 40% for the primary pulleys and 60% for the secondary pulleys. It is also 
possible to spray the oil jets directly on the cone pulleys but not on the shaft. 

[023] Fig. 2 shows an advantageous development of the nozzle 4 in axial section. 

The nozzle 4 is loaded with oil along flow direction 13. The oil then again issues 
from the discharge openings 7, 8 forming the oil jets 5, 6. The first flow 
diameter (D_1) 9 are the first discharge opening 7 is larger than the second flow 
diameter (D_2) 1 0 for the second discharge opening 8. The outer diameter 1 1 of 
the nozzle 4 in the area of both discharge openings 7, 8 is designated with D_3. 
The guide length of the first oil jet 5 is formed from one half the difference 
D_3 - D_1, the guide length of the second oil jet is formed from one half the 
difference D_3 - D_2. 

[024] In flow direction 1 3, the discharge opening 7 is formed along the first flow 

diameter 9. The oil there has a flow rate v_1 . The second discharge opening 8 
is formed along the second flow diameter 10, with the oil flowing at the rate v_2. 
By using the continuity equation ("the product from flow rate and cross section is 
constant") in the inventive solution a steady state flow is obtained with v_1 = v_2 
in the whole area of the discharge openings 7, 8 by the second flow diameter 10 
being accordingly adapted. The first flow diameter 9 is selected here so that its 
cross section corresponds at least to the sum of the first and of the second 
discharge openings 7, 8. 



[025] An advantage of the inventive solution is that by graduating the flow 

diameters 9, 10, the swirling of the flow in the flow direction, resulting from the oil 
emerging from the first discharge opening 7, is interrupted. Thereby the second 
oil jet 6 is no longer influenced and the oil jets 5, 6 emerging from the nozzle 4 can 
both be made available in the same quality. An effective and optimal oil supply 
can thus be ensured. 

[026] Another advantage is that the guide length of the second oil jet 6 is larger 

than that of the first oil jet 5, due to the graduation of the flow diameters 9, 10. 
By virtue of the larger guide length of the second oil jet 6, splitting of the jet 6 is 
additionally prevented whereas the second oil jet, in the solutions known already, 
is certainly poorer in general than the first oil jet 5. At the same time, no additional 
guide tubes, which would then project over the nozzle 4, have to be inserted in the 
nozzle 4. This is a great advantage for ease of assembly and the installation 
space need of the nozzle 4. 

[027] The inventive nozzle 4 advantageously has two discharge openings 7, 8 

which respectively supply one cone pulley pair 1 , 2 with oil. But two or more jets 
are also possible for at least one of the pulley pairs 1 , 2. When several discharge 
openings are provided for one pulley pair 1, 2, the distance thereof in the flow 
direction can, of course, be so small that a swirling of the flow between the 
narrowly adjacent discharge openings is negligible. A graduation of the flow 
diameter might possibly be unnecessary there, one graduation having to be made 
for the next cone pulley pair, in any case before the discharge opening. 

[028] Fig. 3 shows the inventive nozzle 4, in a radial section, in the area of the 

second discharge opening 8. The angle 12 is detected by which the second 
discharge opening 8 is displaced in a peripheral direction opposite the first 
discharge opening 7. 

[029] In one other advantageous development, at least one of the two holes of the 

flow diameters 9,10 can be designed eccentric so as to enlarge the relevant guide 
length of the discharge openings 7, 8. 
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Reference numerals 

1 pulley pair 1 

2 pulley pair 2 

3 encircling device 

4 nozzle 

5 first oil jet 

6 second oil jet 



7 first discharge opening 

8 second discharge opening 

9 first flow diameter D_1 

10 second flow diameter D_3 

1 1 outer diameter D_3 

12 angle between the discharge openings\13 

13 flow direction 



